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Abstract

Background—It is unclear whether blood pressure control varies across the spectrum of
atherosclerotic risk.

Methods—We used data from nonpregnant adults who had fasted laboratory samples drawn for
the 2007-2009 cycle of the Canadian Health Measures Survey (CHMS) or the 2005-2008 US
National Health and Nutrition Examination Survey (NHANES).

Results—The 1692 CHMS subjects and 3541 NHANES participants were demographically
similar (aged a mean of 45 years), although NHANES participants exhibited higher obesity rates
(33.8% vs 22.2%, P < 0.001). Over 80% of CHMS and NHANES subjects with hypertension had
at least 1 other cardiovascular risk factor. As the number of atherosclerotic risk factors increased,
hypertension prevalence increased, but blood pressure control rates improved (from 48% among
hypertensives with no other risk factors in CHMS to 77% among those with 3 or more risk factors,

Corresponding author: Dr Finlay A. McAlister, 2F1.21 WMC, University of Alberta Hospital, 8440 112 Street, Edmonton, Alberta
T6G 2R7, Canada. Finlay.McAlister@ualberta.ca.

Disclosures

The findings and conclusions in this report are those of the author(s) and do not necessarily represent the official position of the
Centers for Disease Control and Prevention or the Public Health Agency of Canada. The authors have no conflicts of interest.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McAlister et al.

Page 2

and from 35% to 53% in NHANES). However, the converse was not true: The distribution of
Framingham risk scores for those subjects with “controlled hypertension” was nearly identical to
the distribution among those adults with uncontrolled hypertension in both CHMS and NHANES
and substantially higher than scores in normotensive subjects.

Conclusions—Although control of blood pressure was better in patients with multiple
atherosclerotic risk factors, hypertensives with controlled blood pressures exhibited risk-factor
profiles similar to those of participants with uncontrolled blood pressures. This suggests the need,
in educational messaging and therapy decision making, for an increased focus on total
atherosclerotic risk rather than just blood pressure control.

Methods

Cardiovascular (CV) guidelines and continuing medical education activities have
traditionally emphasized the treatment and attainment of “target levels” for individual risk
factors such as hypertension, dyslipidemia, or dysglycemia.l Although it has long been
recognized that an individual’s absolute CV risk depends on the level of each of their CV
risk factors,2-7 the interplay between multiple CV risk factors and their control rates is
unclear in Canadian and US adults. While some studies have demonstrated that hypertensive
patients with poorly controlled blood pressure but multiple comorbidities were less likely to
have their antihypertensive therapy intensified,® others have reported better blood pressure
control and treatment intensification rates in those with multiple comorbidities.® However,
prior studies have focused on patients attending physician clinics and having discrete
comorbidities (such as angina, chronic pulmonary disease, arthritis, depression, or diabetes),
and it is unknown whether adults with other CV risk factors are more or less likely to have
their blood pressure (BP) treated and controlled. We designed this study to explore whether
BP control rates differed by CV risk profiles in nationally representative samples of
individuals from Canada and the United States and to examine the extent to which other CV
risk factors are optimized in Canadian and US adults with and without hypertension.

We used 2 North American population-based surveys that randomly sampled (using
complex, multistage probability sampling) community-dwelling individuals, employed
similar face-to-face questionnaires to ascertain medical history and medication use,
measured physical attributes such as body mass index and BP levels, and collected fasting
laboratory samples in a random sample of participants. The methodologies of cycle 1 of the
Canadian Health Measures Survey (CHMS) 2007-2009 and the US National Health And
Nutrition Examination Survey (NHANES) 2005-2008 have been described in full
elsewhere.10-12

The NHANES collected up to 3 BP measurements with manual mercury
sphygmomanometers, and for this analysis we averaged the second and third BP
measurement in each subject. In the CHMS, BP was measured with an electronic
oscillometric monitor (the BpTRU device, BpTRU Medical Devices Ltd, Coquitlam, British
Columbia), and 6 readings were taken, with the last 5 averaged to determine the BP reading
for each respondent. Although for this report we used the BpTRU measures for CHMS
participants, in a prior publicationl? we reported control rates after converting BpTRU
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measurements to manual sphygmomanometer estimates using a previously validated linear
regression equation.13

We limited our analyses to participants aged 20 to 79 years with at least 2 BP measurements
and excluded any subjects who were pregnant. We defined hypertension as being present if a
subject had mean systolic BP (SBP) = 140 mm Hg and/or mean diastolic BP (DBP) = 90
mm Hg (or mean SBP = 130 mm Hg and/or DBP = 80 mm Hg in those with diabetes
mellitus in a sensitivity analysis) and/or self-reported current use of BP-lowering medication
or health care provider—assigned diagnosis of hypertension. We defined study participants
with hypertension as having “controlled” BP if their SBP was < 140 mm Hg and their DBP
was < 90 mm Hg (< 130/80 mm Hg for those with diabetes in a sensitivity analysis).

While prior studies of risk factors have used patient self-report to classify patients, we a
priori decided to include fasting laboratory samples and medication reviews to derive “gold
standard” case definitions for each of the CV risk factors we considered. For example, we
classified a patient as having dyslipidemia if the patient had fasting low-density lipoprotein
cholesterol = 3.5 mmol/L plus elevated ratio of total to high-density lipoprotein cholesterol
(= 5.5 among men, = 4.5 among women) or if the patient was a current user of lipid-
lowering medications. Other case definitions are given in the footnote to Table 1.1415 We
estimated each subject’s risk of incident CV disease (coronary death, nonfatal myocardial
infarction, angina, stroke or transient ischemic attack, peripheral arterial disease, or heart
failure) using the Framingham 10-year general CV risk prediction equation for those
subjects aged between 30 and 74 years.1® We calculated the crude score for each subject and
compared between patients with hypertension (controlled vs uncontrolled) and without
hypertension.

Survey weights were applied to the CHMS results according to Statistics Canada CHMS
Data User Guide: Cycle 1 (http://www.statcan.gc.ca/imdb-bmdi/document/

5071 _D2_T1_V1-eng.pdf). The weighted CHMS data were analyzed with SAS software
(Enterprise Guide Version 4.1, SAS Institute Inc, Cary, NC). All NHANES analyses were
conducted with the SUDAAN software package, which incorporates the survey’s complex
sample design and the fasting sample weights, according to the NHANES Analytic and
Reporting Guidelines (http://www.cdc.gov/nchs/nhanes/nhanes2003-2004/
analytical_guidelines.htm).

We analyzed data from 1692 CHMS participants and 3541 NHANES participants aged 20 to
79 years, not pregnant, had at least 2 BP readings, and had fasting blood work done (Fig. 1).
The household response rates for the 2 surveys were comparable (70% in CHMS and 76% in
NHANES).

The CHMS (Table 1) and NHANES (Table 2) subjects were demographically similar and
exhibited similar serum creatinine and fasting lipid profiles; however, NHANES participants
were more likely to be obese (33.8% vs 22.2%, P < 0.001) or diabetic (11.1% vs 6.9%, P <
0.001) and had higher mean SBP (120 mm Hg vs 112 mm Hg, P < 0.001), body mass index
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(28.5 vs 27.0), and fasting serum glucose (5.8 mmol/L vs 5.1 mmol/L). Even after adjusting
the CHMS BpTRU measurements to estimate manual sphygmomanometer readings (115.5
mm Hg with 95% confidence interval (Cl) of 114.1-117.0 mm Hg), there was still a
statistically significant difference between mean SBP in the Canadian and US samples (P <
0.001). There was no evidence of systematic bias in the 2 surveys between those who did
and did not have fasting blood work done (data not shown). Of the 3541 fasted subjects in
NHANES, 735 (21%) were at low CV risk (men younger than 55 years or women younger
than 60 years without hypertension, target organ damage, or other atherosclerotic risk
factors); 515 (30%) of the 1692 fasted CHMS subjects met the same definition of low CV
risk.

Comparing subject self-report with the gold-standard case definitions we used in this
analysis (based on laboratory measurements plus review of prescribed medications plus self-
report), we found that although self-report by itself was reasonably accurate for diabetes
mellitus (k, 0.73 [95% CI, 0.67-0.77]; sensitivity, 64% [95% CI, 59%-67%]; specificity,
99.5% [95% CI, 99.1%-99.7%]), self-report was considerably less accurate for dyslipidemia
(k, 0.52 [95% ClI, 0.47-0.57]; sensitivity, 69% [95% CI, 65%-72%]; specificity, 83% [95%
Cl, 82%-85%]) and chronic kidney disease (k, 0.08 [95% CI, 0.47-0.57]; sensitivity, 7%
[95% CI, 5%-8%]; specificity, 99% [95% CI, 98%-99%]). This finding supported our
decision to use case definitions that relied on more than just self-report in the analyses
outlined below.

Hypertensive individuals were more likely to have other CV risk factors or target organ
damage than were normotensive subjects in both CHMS and NHANES (Tables 1 and 2).
Overall, 81% of hypertensive CHMS subjects (76% of those with controlled BPs and 85%
of those with uncontrolled BPs) and 85% of hypertensive NHANES participants (88% of
those with controlled BPs and 83% of those with uncontrolled BPs) had at least 1 other CV
risk factor (compared with 49% and 60% of their normotensive peers, both P < 0.001).
Target organ damage was more common in hypertensive participants in both surveys,
particularly chronic kidney disease (21% vs 8% in CHMS and 20% vs 6% in NHANES,
both P < 0.001); indeed, chronic kidney disease was more common than CV disease among
these community-dwelling hypertensive participants. Of all 459 fasted hypertensive
participants in CHMS, only 30 (7%) could be classified as “lower-risk hypertensives” (men
younger than 55 years or women younger than 60 years without target organ damage or
other risk factors, and with SBP < 160 mm Hg and DBP < 100 mm Hg). Of the 1422 fasted
hypertensive subjects in NHANES, only 100 (7%) fit the same definition of “lower-risk
hypertensives.”

Hypertension prevalence, treatment, and control rates differed substantially across patient
subgroups defined by comorbidity profiles (Figs. 2A and 2B). Although BP control rates
were generally higher in Canada (59% if goal BP was defined as < 140/90 mm Hg in all
patients and 55% if goal BP was defined as < 130/80 mm Hg in those with diabetes and <
140/90 mm Hg in all others) than in the United States (44% if goal BP was defined as <
140/90 mm Hg in all patients and 36% if goal BP was defined as < 130/80 mm Hg in those
with diabetes and < 140/90 mm Hg in all others), the relative patterns were similar in
Canada and the United States in that while those with overt CV disease, diabetes, or
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dyslipidemia exhibited the highest rates of BP treatment and control, those with
hypertension and no other CV risk factors or who smoked or had chronic kidney disease
exhibited the lowest rates of control. As the number of concomitant CV risk factors
increased, hypertension prevalence increased in both Canada and the United States, as did
the proportion of hypertensive individuals who were controlled (Figs. 3A and 3B).

Although hemoglobin A, fasting glucose, and body mass index were significantly lower in
normotensive subjects than in hypertensive individuals in both surveys, there were no
appreciable differences among those with hypertension who had controlled vs uncontrolled
BPs in these risk factors or others such as cholesterol levels or serum creatinines in either
CHMS (Table 1) or NHANES (Table 2). Even those subjects with hypertension who were
defined as “controlled” since they were at (or below) target BPs had substantially higher
Framingham scores than did those subjects without hypertension (Table 3). Indeed, the
distribution of Framingham risk scores for the “controlled hypertension” subjects was nearly
identical to the distribution among those adults with hypertension who were uncontrolled in
both CHMS and NHANES (Table 3).

Discussion

Our study confirms that even at the end of the first decade of the 21st century, more than
80% of Canadian and US adults with hypertension have at least 1 other CV risk factor and
that hypertension prevalence increased as the number of atherosclerotic risk factors
increased. This is consistent with data from the Reduction of Atherothrombosis for
Continued Health (REACH) registryl” and mirrors findings from North American
population-based surveys and primary care medical record audits from earlier decades.18-20
However, our more important finding was that despite concerns that patients with multiple
comorbidities may have their BP less well treated,® we found that BP control rates actually
improved as the number of other risk factors increased in both Canada and the United States.
This pattern was also reported in medical record audits from a group of primary care
practices in Southwestern Ontario in 200421 but has not been seen in other jurisdictions.22:23

Thus, while control rates for hypertension have improved markedly in both Canadal? and
the United States?* during the past 2 decades, the persistently high prevalence of additional
CV risk factors in hypertensive individuals will blunt the potential magnitude of the
reductions in CV morbidity and mortality that would have been expected otherwise. Indeed,
although other atherosclerotic risk factors were more common in hypertensive than in
normotensive individuals, we found that subjects with controlled hypertension did not
exhibit any better control of their other risk factors, with the exception of current smoking,
than did those with uncontrolled hypertension. As a result, even those hypertensive
individuals with BPs controlled to guideline-recommended target levels still exhibited
substantially higher Framingham risk scores for subsequent CV disease than did
normotensive individuals in both surveys. Previous studies have also reported that treated
hypertensives have poorer CV prognoses than do untreated normotensives with the same
BPs.25-27 Analyses of the NHANES |11 Linked Mortality File28 and the Investigations
Preventives et Cliniques cohort2® suggested that this was a result of undertreatment of their
other atherosclerotic risk factors.
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Although our study comparing data from the most recent cycles of the CHMS and NHANES
has many strengths, it is not without limitations. A particular strength of our study was the
use of fasting laboratory measurements and review of medication profiles to supplement
self-report in identifying CV risk factors. Thus, although we found higher rates for all CV
risk factors than reported in recent papers that relied on self-report alone,30 we likely still
underestimated the prevalence of multiple atherosclerotic risk factors in hypertensive
individuals since both the CHMS and NHANES excluded institutionalized adults and older
persons living in nursing homes who do have higher comorbidity burdens than community-
dwelling adults.3! Restriction of our analysis to those survey participants who provided
fasting blood work resulted in slightly different estimates of hypertension prevalence,
treatment, and control rates than those in prior CHMS publications.10:12 While the
Framingham equations have been validated in North American populations and can
discriminate which patients are at elevated risk, their accuracy in estimating absolute CV
event rates is still debated.32 As such, in this paper we reported only the crude scores for
those subjects aged 30 to 74 years in both CHMS and NHANES, rather than trying to
convert those scores to estimated event rates.

In conclusion, mortality rates (both all-cause and CV) are directly related to the number of
poorly controlled CV risk factors in Canadian and US adults.®> While others have reported
that less than 1% of American adults exhibit ideal CV health,33:34 our study expands on
these earlier reports by focusing on the issue of CV health in community-dwelling
hypertensive individuals. Our important finding was that although hypertensive individuals
with multiple risk factors exhibited better BP control rates than did individuals with
uncomplicated hypertension, the converse was not true: hypertensive individuals with BPs
controlled below target levels recommended in guidelines still had Framingham absolute
risk scores that were not appreciably different than those with uncontrolled BP levels.
Although educational programs appear to have been successful in improving BP control
rates, future efforts need to expand beyond the focus on BP levels to address all
atherosclerotic risk factors in hypertensive individuals.3®
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Derivation of both samples. BP, blood pressure; NHANES, National Health and Nutrition

Examination Survey.
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Figure 2.
(A) Hypertension (HTN) prevalence, treatment, and control in Canadian Health Measures

Survey participants, stratified by risk factors. Risk-factor groups are not mutually exclusive.
Blood pressure (BP) control was defined as < 140/90 mm Hg in all groups. If definition of
BP control is lowered to < 130/80 mm Hg in subjects with diabetes mellitus, the proportion
with HTN treated and controlled is 54.6% and the proportion with HTN uncontrolled is
45.5%. (B) HTN prevalence, treatment, and control in National Health and Nutrition
Examination Survey participants, stratified by risk factors. Risk-factor groups are not
mutually exclusive. BP control was defined as < 140/90 mm Hg in all groups. If definition
of BP control is lowered to < 130/80 mm Hg in subjects with diabetes mellitus, the
proportion with HTN treated and controlled is 26% and the proportion with HTN
uncontrolled is 52%. CKD, chronic kidney disease; CV, cardiovascular; DM, diabetes
mellitus.
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Figure 3.
(A) Hypertension (HTN) prevalence, treatment, and control in Canadian Health Measures

Survey participants, stratified by number of other cardiovascular risk factors. Cardiovascular
risk factors include smoking, obesity, diabetes mellitus, dyslipidemia, and chronic kidney
disease (7 patients excluded from this figure because of missing data in at least 1 of these
fields). (B) HTN prevalence, treatment, and control in National Health and Nutrition
Examination Survey participants, stratified by number of other cardiovascular risk factors.
Cardiovascular risk factors include smoking, obesity, diabetes mellitus, dyslipidemia, or
chronic kidney disease.

1duosnue Joyiny 1duosnuely Joyiny

1duosnue Joyiny

Can J Cardiol. Author manuscript; available in PMC 2015 July 07.



Page 12

McAlister et al.

“Yor1E 21WaYIs!

JuaISuRl) /| L ‘[043153]0y2 ulaloadodif Alsuap-mo| ‘D-1aT ‘josaisajoyo utarododi Ansuap-ybiy ‘O-1aH 2Ty uigojBoway OTwgH ‘M| 80UspIIU0 ‘1D ‘ainssaid poolq ‘dg Xapul ssew Apoq ‘|INg

suoleaIpaW
1251 TZ €T 6vTY S¥ 99z  TT-80 0T %95 9T-v'T ST 2% paquasaid [e10) J0 JaquINN
898-089  v.. 8T LT6-6TL 8T8 192 L'vI-90L 92 S22l G9L-6TL  T¥L  6L91 (/10w autunead uesy
wETE06 L T0C o5 ggz-vvT STz 89 v'0T-8' 18 6 871-88 80T 2I2 //2583sIP Aauppj dwuoiyd
w87 LU0 oz TTeTOT 9t 99 H HoooH TL6e §S vl || 3SEESIP JENISEAOIPIED
H B0 85T 9T H HoooH L9190 LTT o Vi1 10 axong
12102 Y. 9T 9Uz-60T €67 05 0050 9T ze  B59C BV g aseasip LesH
abewrep ueflo 1961
Z1e9/z  v6z 06T ETeT6Z  Z0E 69z 692-LS2 €92 1€2l  9lz¥9z 0Lz 0691 IINg Ues|y
96-2'G vs 88T  T'9GG 86 89  TS6V 06 €8T TSTS TG  689T (7/1oww) asoon|B Bunsey uesiy
6'5-G'G IS €8T §9LG T9 652 LSV §6  90ZT  9S€S vs 8yl (%) *"aH uea
LT-€T ST 06T  LT-GT 9T 692  6T0T v €eZT  Y8T-60T LT 69T  (/loww) Sapieok|Bin uesiy
ST-€T vT 06T  €T-CT €T 692  vT€T €T €821 6ET-82T  PET 2691 (/10ww) 5-1aH ues i
v'e-0'e ze 06T  ZE87 0g 692  ZE0°€ TE €8ZT  9T'el6C  LOE 2691 (/10ww) 5-1a7 ues i
7Sr-gTz €8 €L 99%-LvE LSy €2l OTZ¥el gLl lzz  T92-€8l 7 €2 ghusedo
wlerest  T6C 9 gzo-98y g6 26T §0Z92T GO  vZz €928  §ZZ  Eh eIapdiisAg
H ool 0EEET T g9 89T 98 gy §8-2G 69 62T 4SRRI
EOr-TEZ  LTE vb «CLU8Y LTz guz90z  ovz €5z §S2-60Z 0€Z  vZE 19Y{ows uaLIND
VSST-69eT  Z9¥T 16 GZZT-6STT  ¢6TT OST '90T-820T 9+0T  ¥99 T2ZIT-L'Z0T 6%60T S88 uswom u
ZBET-G9ZT  vZel 66  L'€Z1-9LTT  L'0ZT 66T TZTT-8'60T 60TT 695  GSTT-92TT  T#IT 208 uswi u|
ZOVT-6TET  06ET 06T 2ZZ1-L'LTT 6611 692 8'80T-9°90T L'/0T €£2T 9ETT-¥0TT 02T 2691 (BH wuw) dg o11015As Uealn
8T9-9Ty LTS 66 95502y 88y 66T OTSE8y 96y 695  £OS-T6Y 67  L08 (%) usin
T09-6vS  GJG 06T 229-98G  v09 692 0Zv-TTy 9Ty €821  8Gh-6vr €Sy 2691 abe uealy

D %6 %40 N D %56 %0 N D %S6 %O N D %S6 %0 N

ues |\ uea |\ uea |\ ues |\
paj0IuoouUN Pell011uod SOAISUR1RAAYUON TEERe)
‘SOAsUR) RAAH ‘soAsUR) RAAH

Author Manuscript

a|dures paise} SINHD 6002-2002 dU} O SosIIaloRIeYD auljased
T sl1gel

Author Manuscript Author Manuscript Author Manuscript

Can J Cardiol. Author manuscript; available in PMC 2015 July 07.



Page 13

McAlister et al.

(0T > N 10 9%€"EE < UOITRLIBA JO JUSID134309) pariodal aq «occmot

"(%€°EE 01 959°9T UOIIRLIBA JO JUSIDIH809) UOIINED YUM 181dIaiu|
¥

"6/6w Og < o11eJ aUIUIeaId-0)-ulnge Ateunin YO [(SHun [euonusAuod) (UesLIswy Uedlyy 4 0TZ'T) x (ajewsy J1 Zv2°0) x mom.0|®m$ x vmﬁ.ﬁuﬁm:_czmeo wnJas) x G/ T
= ANE €/ T/ui/w) ¥499] (suluiesld wnias parelqijed Answoiidads ssew uonnjip adojosi Buisn) ZW EL T/uIW/ W 09 > (Y¥4998) a1el UoIRA| IS JeINIBWO|H PaleWIISS Se paulyap aseasip Asupiy d1uoIyd

14

W11 10 840ns HO (ain|1ey Leay 1o asessip Alaue AIeuolod) asessip 1eay Jayis Jo AIoisiy e paulysp asessip _m_:om?o_c_mo__.

'0°0€  [7(W)rbray/(6) wb1am] xapul ssew Apog e se paulyap a_mgom

‘suoIyeaIpaW Buriamol-pidi| JaY10 10 SUIeIs JO 8sn YO ‘UBWIOM Ul G'p < 10 USW Ul G'G < D-TJdH 03 [0481S8]0yD [€101 O ONel ANV T1/I0WW §°€ < a7 Bunsey se pauijap ,“.,_E%_Q__m%n_u_H

"suoieaIpaW Bullamol-as0an|B 40 asn JusLINd YO TJ/joww / < asoan|B ewseld Bunses 4O §'9 < ITwgH HO sisoubelp paubisse-jeuoissajold yijeay Jo 1odal-J[as se paulyep m&m%_n_,ﬁ

"BH ww 06 > aunssaid d1joisep abelane ue ANV BH ww OpT > ainssald 91101As abesane ue se pauljap [043u0d uoisuapadAH
x

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Can J Cardiol. Author manuscript; available in PMC 2015 July 07.



Page 14

McAlister et al.

“Yoeye o1Wayos!
JuBISUERI] V| L ‘|0Ja1sejoyd ureroidodi] Alsusp-moj ‘-1 ‘joseisejoyd utsloidodi) Aususp-ybiy ‘O-TaH ‘9T uigojfowsy OTwgH 2iwi| 89uspIU0d ‘19 ‘ainssaid poojq ‘dg xapui ssew Apoq ‘[Ag

suopesIpaw

L'¢-1¢ v 678 Lv-Cv 4% €09 10T 7T 61T¢C LT 871 rse paquiosaid [e10} JO JequInN
V'v8-C’LL 808 608 Tv8-008 0¢8 009 G'G.-GEL Syl €0T¢ 0'8.-LGL 69L 4%t (17/10wn) auureasd ues
¢'€C-¢ 9t 6T S0¢ L'G¢-99T L'0¢ ST 08-0'G €9 69T 8'CT-9'6 01T 819 asessip Asupi o1uoIyd
€LT-9TT 24" 62T 0'GC-¥'ST 8'61 T 8'€-¢’¢ 6'¢C 6. 0679 9L ¥S€ 9SeasIp JejnoseAolpred

6'G-0¢ 44 8y L'6-GY L9 €9 V'1-v'0 L0 8T 0€-8T €¢ 6TT VIL 10 301S
CV1-C'6 STT 86 6°0¢-G'¢T €91 qTT €¢-81 v'e 89 V'L-€§ €9 18¢ 9SeasIp 1esH

abewrep ueflo 1961

8'0€-L'6¢ ¢oe L08 ¢€-9'0€ 1€ L6S L'12-0°L¢ Vi 90T¢ 8'8¢-¢'8¢ 98¢ 0Tse IINg UBsSIN
¥'9-09 9 618 L'9-€'9 9 €09 9'6-9'G 9'g 61T¢C 6'G-8'G 8'q TvSe  (7/10Ww) 8soon|b Bunsey ueay
8'G-9'G L'S 818 09-8'G 6'S ¢09 ¥'6-€'G 'S 61T¢C 9'G-9'G g9 6€SE (%) *"waH uesy
6T-9T 8T 86. 8797 LT 65 v'1-€T A v202 ST ST 99%¢ (10ww) sapriadA|BLy uesiy
Vi-v1 A’ 86. V1-€1 €T Y65 ST-v'1 A’ ¥.02 Vi-v1 I’ 99¥€ (/1oww) o-1aH uesy
[4 A T€E 8L 6'¢-LC 8¢ Q.S TE-0¢ 0€ §90¢ 0€-0¢ 0€ eve (71oww) o-1@7 uesy
89r-90F 9Cr  89€  6'853T8F  GES cee T6C8er v9C €09 €9e-¥'1e  8€E €0ET Auseqo
€er-€0¢e T9¢ 80¢€ 129-c8y €69 9G€ C8I-vvl ¢9T 89¢€ ¥'8¢-9'€¢ 6'9¢ [430) (paunseaw) erwapidiisAq
9'1¢-9'GT ¥'8T LTC Tve-Sve T'6C (1744 09-8°€ 8V €9T L'C1-L'6 1T 065 (paunseaw) sajaqelq
9'TE-Cve L'le 961 ¢'9¢-TST T'0C S1T ¢'8¢-0¢e 0'G¢ Y18 L'le-0¢e 8¢ G¢8 JaX0Ws JuaiIng
Evvi-T6ET LTPT  T18E 0¢CT-98TT <¢'0CT S0€ C¢TT-¥'0TT  €TIT  €20T S6TT-69TT <¢'8IT  60.T uswiom uj
8'0v1-¢’9€T G'8ET 8EY 8TCT-06TT V¥0OCT 86¢ G'LT1-09TT L'9TT 960T 9¢CT-6'0¢T L'T¢T  ¢€8T uswi uj
9TVT-€8€T 00VT 618 PTCT-€6TIT €0CT €09 8VIT-¢€IT O0V¥IT 6T1¢ 6'0CT-6TT 00ZT  TVSE (BH ww) dg o1101sAs uesN
WASWA 14 €€g 8EY 9v5-€'GY 6°61 86¢ G°¢S6'97 L'6v 9607 €598y 08 cesT (%) usN
€'€5-¥'09 6'1S 678 1'89-¢'99 0'.S €09 6'Tv-L'6€ 8'0r 61T¢C S9v-€vy Ac14 rse (s1eaA) abe uesy

1D %S6 % 10 N 1D %S6 % 10 US| N 1D %S6 %10 N 1D %S6 %10 N

uea |\ uea N ues
P3][043ucoun PS10J3U0D SaAsUB}RdAYUON EEe)
‘soAsUR) RAAH ‘SansUR)RAAH

a|dures paise} SANVHN 8002-G00Z 8U} 4O SISLIaIoRIRYD auljaseg
¢ 9|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Can J Cardiol. Author manuscript; available in PMC 2015 July 07.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

McAlister et al.

Framingham risk score distribution by hypertension status in individuals aged 30 to 74 years

Table 3

CHMS NHANES
n Mean 95% CI n Mean 95% CI
10-year general cardiovascular disease risk (lipid based)

Including those with DM or CKD 1263 7.6 7.1-8.0 2760 9.8 9.1-10.6
Treated and controlled hypertension 183 144 12.3-16.5 530 145 13.1-158
Nonhypertensive 942 55 5.1-5.8 1527 6.0 5.5-6.6
Uncontrolled, untreated, or unaware hypertension 138 159 11.6-20.2 703 16.7 15.4-18.0

Excluding those with DM or CKD 1065 6.7 6.3-7.0 2000 7.7 7.1-8.2
Treated and controlled 112 132 11.3-152 289 113 10.0-12.6
Nonhypertensive 852 51 4.7-5.4 1290 55 5.0-6.1
Uncontrolled, untreated, or unaware 101 149 10.2-19.7 421 125 11.5-135

10-year general cardiovascular disease risk (BMI based)

Including those with DM or CKD 1261 9.0 8.5-9.5 2747 122 11.2-132
Treated and controlled 183 185 16.5-20.6 527 19.7 17.8-21.6
Nonhypertensive 940 6.1 5.7-6.5 1522 7.1 6.6-7.7
Uncontrolled, untreated, or unaware 138 202 148-255 698 20.3 18.7-219

Excluding those with DM or CKD 1064 8.0 7.5-85 1995 9.3 8.6-10.0
Treated and controlled 112 17.0 15.0-19.0 287 151 13.7-16.6
Nonhypertensive 851 5.8 5.4-6.2 1289 6.5 59-7.1
Uncontrolled, untreated, or unaware 101 19.2 13.2-25.2 419 14.8 13.6-16.0

For Framingham equation, diabetes is defined as self-reported diabetes medication use OR fasting plasma glucose > 7 mmol/L.

Page 15

CHMS, Canadian Health Measures Survey; Cl, confidence interval; CKD, chronic kidney disease; DM, diabetes mellitus; NHANES, National

Health and Nutrition Examination Survey.
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